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Abstract 

 

We examine the impact of early childbearing on education, literacy and labour 

market outcomes of women in four African countries and three Asian countries, 

using the Demographic and Health Survey datasets. Cognisant of the endogeneity 

in this relationship, we identify the effect of teenage motherhood with the individual 

respondent’s age of menarche. We employ 2SLS and bivariate probit models to 

compare women with early childbearing to their counterparts who choose to have 

children later in their lives. Aligned with the findings for developed countries in the 

literature, we find a large, negative and significant marginal effects on the years of 

education and literacy of adolescent mothers. There is no robust evidence that 

teenage motherhood has a significant and large direct impact on labour market 

prospects, but there is a plausible indirect pathway via education and literacy. 
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1. Background 

 

Every year approximately 16 million teenage girls in developing countries have babies 

(UNFPA, 2015; Neal, Matthews, Frost, et al, 2015). About 95% of teenage mothers reside 

in developing countries, yet there are only a handful of studies that study the impact of 

early childbearing on females in developing countries (UNFPA, 2013b). The lack of 

evidence on early childbearing in developing countries is a serious weakness because it 

constrains the design of appropriate local policies and interventions to discourage teenage 

motherhood. 

 

The available studies on the predictors of teenage motherhood in developing countries find 

that early childbearing has a consistent and robust association with at least three factors: 

vulnerability, low education and lack of contraception use (Pradhan, Wynter, Fisher, 2015).  

We contribute to this literature by carefully examining the causal links between these 

factors and comparing them across seven developing countries, including three Asian and 

four African countries.  

 

The link between teenage motherhood and vulnerability is of particular interest because 

teenage motherhood tends to conspire with vulnerability to function as a gendered poverty 

trap, enhancing the likelihood that women at the bottom of the income distribution can 

become stuck in poverty and find it difficult to achieve their full potential. The gendered 

dimension of this problem relates to social norms about gender affecting many crucial 

decisions including control of reproductive choices and traditional childrearing roles. In 

most cases, teenage fathers bear a disproportionately small share of the child-raising 

responsibilities, allowing them to continue their education without any disruption to their 

education and with minimal impact on their labour market earnings. 

 

This question can also be viewed through the lens of intersecting or overlapping 

vulnerabilities: an adolescent mother is young and female by definition, but we also know 

that they are more likely to be from the lower strata of the socioeconomic distribution. 

Thus, even before becoming pregnant, many teenage mothers face three intersecting 
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vulnerabilities: being female, being young, and being poor. Our analysis will address how 

these vulnerability dimensions intersect with the likelihood of adolescent motherhood and 

also how poverty affects the prospects of teenage mothers.  

 

We are aware of the limitations of our approach in a context where gendered norms about 

schooling and labour market outcomes are sufficiently biased these may serve as a binding 

constraint and prevent us from observing the impact of adolescent motherhood. If young 

girls are generally discouraged from completing their high school education and if the 

market for paid work favours male workers, such gender discrimination may overshadow 

any further bias or disadvantage faced by teenage mothers. In such a case, we may also 

separately be interested in the gendered impact of teenage motherhood by comparing the 

education and labour market outcomes of teenage mothers with that of the biological 

fathers. Data constraints make this infeasible, but it remains an important consideration, 

especially in contexts where gender discrimination is sufficiently severe that comparisons 

of education and labour market outcomes between females or mothers may be 

uninteresting. A cross-country study, including developing countries representative of the 

full spectrum of gender norms, may be a useful avenue to better understand the role of such 

macro-level constraint.  

 

1.1  What we know about early childbearing in developing countries 

 

Despite the widespread concern about the impact of adolescent motherhood on poverty 

alleviation, equity and social mobility in developing countries, a relatively small number 

of papers have attempted to estimate the causal impact of teenage motherhood on education 

or labour market outcomes in developing countries.  

 

Almanza and Sahn (2018) examine the impact of early childbearing on labour market 

outcomes in Madagascar using a panel survey. The instrument for early childbearing with 

community-level access to condoms after controlling for socioeconomic circumstances. 

They find that early childbearing decreases the likelihood of completing school and 
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increase the likelihood of dropping out of school. Early childbearing also affected 

performance on standardised tests for Mathematics and French.  

 

Ardington et al (2014) use a panel data set from a rural district in South Africa to show that 

teen fertility affected educational attainment. They use a mother fixed effects to control for 

individual heterogeneity, thus compare between sisters against one another. They find that 

early teen mothers, who have their first child before the age of 17, have a year less 

education compared to their counterparts who wait until they are 20 to have their first child.  

They did not find evidence of selection into teenage pregnancy based on pre-pregnancy 

differences in school performance or household characteristics. They report that teen 

mothers are less likely to report condom use and more likely to have older partners compare 

to other adolescents with the same age of sexual debut.  

 

Marchetta and Sahn (2015) study how young women in Senegal make decisions about their 

education, their age of marriage, their childbearing and their labour market entry. To 

achieve this, they estimate a recursive four-equation simultaneous equation model, using 

the Household Survey on Education and Welfare. They use a sisters fixed effect to address 

concerns about unobserved heterogeneity. They find that women with more years of 

completed education are more likely to delaying marriage. They also find that in Senegal 

the delay of the first birth worked via the delay of marriage.  

 

To the best of our knowledge, only one previous study considered the impact of early 

childbearing on labour market outcomes in more than one developing country. Azevedo et al. 

(2012a)1 examined early childbearing in Latin America and the Caribbean, and found that 

it was associated with vulnerability and lack of opportunities, and contributed towards a 

                                                           
1 Other cross-country evidence from developing countries has been provided by Aguero and Marks (2008, 

2011) and Caceres-Delpiano (2012). However, these studies do not focus on early childbearing but rather 

address the relation between fertility decisions and female labour participation. Another cross-country 

analysis based on developing countries concerns Jensen and Thornton (2003). But they look at the association 

between early marriage and women’ education and well-being in general. As in our case, all these cross-

country analyses use the nationally representative demographic and health surveys (DHS) data. 
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gendered poverty trap in the region. Their work was descriptive and did not attempt to 

derive a causal impact.  

 

1.2  Mechanisms influencing teenage fertility and schooling decisions  

 

Typically, models of teenage fertility decisions describe it as a rational choice, drawing on 

the seminal work of Gary Becker on the economics of fertility (e.g. Ribar, 1994; Klepinger, 

Lundberg and Plotinger, 1999; Hotz et al, 2005). For instance, Ribar (1994) views teenage 

motherhood as the consequence of a sequence of important choices about sex, 

contraception and abortion. Using a utility maximisation framework, the teenager's 

decisions about fertility amounts to balancing various anticipated costs and benefits 

including those associated with having a child, continued schooling and her labour market 

prospects. In most such models the preferred age for having a first child is affected largely 

by the underlying valuation of additional years of education. Having a child increases the 

opportunity of attending school and in most societies, this burden is still carried 

disproportionately by females.  

 

While analytical models tend to acknowledge that there is a role for chance through factors 

such as the likelihood of conception, fecundity and miscarriage, the assumption is usually still 

that the teenage girl has considerable agency in navigating her life path. These assumptions 

that not always align with the experiences of teenage girls in developing countries.  In 

developing countries, arranged marriages, coercive sexual encounters and repressive 

gender norms may severely constrain the choice sets of teenage girls, influencing their 

reproductive rights, their schooling decisions and later in life, their labour market 

participation and opportunities.  

 

Child or teen marriage is an extreme, but an apt illustration of such restrictive and 

misogynist social norms. The early transition to adult responsibilities robs children of their 

childhood: “Child marriage is a human rights violation that prevents girls from obtaining 

an education, enjoying optimal health, bonding with others their own age, maturing, and 

ultimately choosing their own life partners” (Nour, 2006:1644). Field and Ambrus (2008) 
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show that early marriage has a significant negative impact on the health and economic 

outcomes of women in Bangladesh. As expected, child or teen marriages are more 

prevalent in societies with conservative gender norms and are associated with higher levels 

of gender inequality (Raj et al., 2009). In regions where child marriage is a norm, teenage 

childbearing is 5 to 10 times higher. Nine in ten adolescent pregnancies occur to girls who 

are already married (World Health Organisation, 2008). 

 

2. Identifying the causal impact of teenage motherhood  

 

It is complicated to disentangle the causal mechanisms linking early childbearing, educational 

attainment and labour market outcomes. In the preceding section, we identified three potential 

ways in which endogeneity could distort the results. Both sources of unobserved heterogeneity 

would create an upward bias in OLS estimates, while the source of measurement error and 

misreporting would lead to a downward bias in OLS estimates. Based on the empirical 

literature, we conjecture here that there are three potential sources of endogeneity that could 

bias our estimates and each of these are discussed in turn below. 

 

2.1 Individual motivation and aspirations as unobserved heterogeneity 

 

The fertility decisions of teenage girls are influenced by their anticipated labour market returns 

to education investment, which would reflect their perceived ability, their confidence and 

their perceived motivation and reflect their labour market aspirations (Rosenzweig and 

Wolpin, 1980, Heath 2017; Guo et al. 2018). If a teenager does not expect to gain much 

from school and thinks she will not do well in the labour market, then leaving school early 

may not appear to be a large loss. There is also empirical evidence to support this analytical 

concern: infrequent contraceptive use amongst teenagers are correlated not only with a lack 

of knowledge of contraception and a lack of access to contraception, but also with poor 

performance in school, and low career aspirations (Brooks-Gunn and Furstenberg, 1989; 

Sneed et al., 2001). Due to this unobserved heterogeneity, there are concerns about 

endogeneity in estimating the impact of teenage fertility on educational and labour market 

outcomes. We would expect this unobserved heterogeneity to manifest as an upward bias 

in the OLS estimates. 
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2.2 Shorter decision horizons and risk-taking as unobserved heterogeneity 

 

Findings from behavioural economics show that teenagers often make short-sighted or 

risky decisions because they live in the moment and heavily discount the future (Gruber, 

2001, Oreopoulos, 2007). Short-sighted, sensation-seeking and egocentric decision making 

will increase the likelihood of risky or reckless sexual behaviour and early school drop-out 

(Arnett, 1992). Unprotected teenage sex remains highly prevalent in developing countries, 

despite the increasing availability and awareness of contraception and amidst the harsh 

consequences of early childbearing for females (Chandra-Mouli, et al. 2014). We do not 

capture the individual's tendency towards risky or reckless behaviour and this may be an 

important source of unobserved heterogeneity, influencing the likelihood to have 

unprotected sex, the likelihood to drop out of school and short-sighted decision making 

that influence your labour market prospects. This source of endogeneity would lead to an 

overestimation of the impact of teenage motherhood on literacy, education and labour 

market outcomes.  

 

2.3 Inaccurate reporting due to social stigma 

 

Due to the social stigma related to teenage pregnancy and because the survey was 

administered in-person by a field worker, there may also be a role for measurement error. 

Teenage motherhood may thus be underreported and such underreporting may be difficult 

to detect or verify during the day when children are often not at home. This would lead to 

an underestimation of the marginal effect.  

 

          2.4 Previous identification strategies 

 

Hotz, Sanders and McElroy (1997, 2005) estimate the causal impact of early childbearing 

on the mother’s social prospects and long-term outcomes, using miscarriage as an 

instrument. They acknowledge that the occurrence of miscarriage is a combination of 

random and non-random events, but they can control for the influence of non-random 
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factors such as drinking, smoking, and early contraception, which enables them to estimate 

lower and upper bounds on the causal impact. This work was extended by Reinhold and 

Woutersen (2011), who find that such bounds are wide, but informative with the upper bound 

consistently remaining well below the OLS estimate.  

 

Abortions have also been proposed as an IV, but Ashcraft et al. (2013), Lang and Weinstein 

(2015) and Fletcher and Wolfe (2009) argue that the loss of a pregnancy is non-random 

where abortions are available and widely used. However, it has been suggested that this 

channel of influence can be controlled for by including socio-economic status variables 

and community fixed-effects.  

 

There are also papers that use a mother fixed effect to capture unobserved heterogeneity 

shared by siblings (Ardington et al, 2014: Marchetta and Sahn, 2016) but because 

aspirations and motivation can differ substantially between siblings, it is not clear that this 

approach alleviates endogeneity concerns.  

 

              2.5 Age of menarche as an IV 

 

Instrumentation with age of menarche is less contentious and still widely used. Earlier age 

at menarche lead to a greater number of fertile teenage years and thus implies a greater risk 

of becoming pregnant as a teenager. Lower age at menarche implies earlier fertility, which 

affects the age at first pregnancy and first marriage (Aryal, 2007; Dunbar et al., 2008; 

Sekhri, 2014). Additionaly, Ajah (2015) and Glynn et al. (2010) shows that there is a positive 

relationship between age at menarche and first sexual intercourse in Nigeria and Malawi 

respectively. Ajah (2015) report that in Nigeria girls who reached menarche before 13 were 

more likely to report being sexually active than those who became fertile after 14. 

 

Ribar (1994) and Klepinger et al. (1999) rely on this instrument to analyze the effects of 

early childbearing on educational attainment. The credibility of survey information on age 

of menarche is strengthened by papers showing the women reliably recall when their age 

of menarche, with reproducibility of self-reported menarche at two different points in time 
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classified as moderate to strong (Bosetti, et al, 2001; Freedman et al, 2002; Dorn, et al. 

2013; Lundblad and Jacobsen, 2017). Field and Ambrus (2008) and Sunder (2016) both 

used age at menarche as an instrument for the age of first marriage in Bangladesh and 

Uganda respectively. Both studies find that delaying marriage is associated with improved 

educational outcomes.  

 

However, there are also concerns about the exogeneity of the age of menarche. A 

systematic review on non-genetic determinants of the age of menarche finds that there are 

large variations in age of menarche across ethnic groups, but that considerable uncertainty 

remains about the reasons for this variation (Yermachenko and Dvornyk, 2014). Kelly, et 

al (2017) analyses a large 11-year longitudinal study of almost 20 000 households in the 

UK and confirm that ethnicity and social disadvantage are important predictors of the early 

age of menarche. They found that for the poor this effect works via higher psychosocial 

stress and adiposity while it works via higher levels of material disadvantage and adiposity 

for ethnic minority groups. (Kelly, et al, 2017). Controlling for ethnic group fixed effects 

and socio-economic circumstances should thus effectively eliminate non-random variation 

in age of menarche.  

 

2.6 Identification strategy 

 

To take account of the sources of endogeneity that can bias our results, we estimate the 

impact of teenage motherhood on years of education, literacy and labour market 

outcomes using the recursive simultaneous bivariate probit model as the main empirical 

strategy.2 This model is formulated as follows: 

 

𝑦𝑖
∗ = 𝛿 + 𝛽1𝑇𝑀𝑖 + 𝛽2

′ 𝑋𝑖 + 𝑢𝑖 

                                                           
2 This model has received much support from recent investigations. In particular, Li et al. (2019) recommends 

the use of this model as it is easy to be implemented and the results are readily interpreted from a partial 

identification perspective. 

(1) 

(2) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lundblad%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=28830397
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobsen%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=28830397
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𝑇𝑀𝑖
∗ = 𝜂 + 𝜃1

′ 𝑋𝑖 + 𝜃2
′ 𝑍𝑖 + 𝜀𝑖 

where 𝑖 refers to the individual, δ and η are the constant terms of the model, 𝑦𝑖
∗ and 𝑇𝑀𝑖

∗ 

are latent variables and 𝑦𝑖  and 𝑇𝑀𝑖 are binary variables that satisfy the rule:  

    {
𝑦𝑖 = 1 𝑖𝑓 𝑦𝑖

∗ > 0

𝑦𝑖 = 0 𝑖𝑓 𝑦𝑖
∗ ≤ 0

 

    {
𝑇𝑀𝑖 = 1 𝑖𝑓 𝑇𝑀𝑖

∗ > 0

𝑇𝑀𝑖 = 0 𝑖𝑓 𝑇𝑀𝑖
∗ ≤ 0

 

𝑦 is the outcome of interest and refers either to education or the labour market outcomes. 

𝑇𝑀 is the endogenous dummy variable and refers to teenage motherhood (defined as 

whether the individual had a child before the age of 18) and takes on the value of 0 or 1. 𝑋 

and 𝑍 are the set of exogenous characteristics. The error terms are u and ε. We assume that 

they are independent of (𝑋, 𝑍)  but are correlated and follow a bivariate normal 

distribution with zero mean and a variance-covariance matrix given by 

    𝑉(𝑢
𝜀
) = (

1 𝜌
𝜌 1

) 

The parameter 𝜌 is the correlation coefficient. Probit estimation based on equation (1) will 

not consistently estimate (𝛿, 𝛽1, 𝛽2
′ ) because of the potential correlation between 𝑇𝑀 and 

𝑢 induced by the correlation between 𝜀 and 𝑢. However, in the case where 𝜌 is not 

statistically different from 0, 𝑇𝑀 and 𝑢 are uncorrelated and 𝑇𝑀 can be considered as 

exogenous in the structural equation.  

Under the assumption that (𝑢, 𝜀) has a bivariate normal distribution, the joint probabilities 

that enter the log-likelihood function are fully determined and are given by: 

     𝑃(𝑦 = 1, 𝑇𝑀 = 1) = Φ[𝛿 + 𝛽1 + 𝛽2
′ 𝑋, 𝜂 + 𝜃1

′ 𝑋 + 𝜃2
′ 𝑍, 𝜌], 

     𝑃(𝑦 = 1, 𝑇𝑀 = 0) = Φ[𝛿 + 𝛽1 + 𝛽2
′ 𝑋, −(𝜂 + 𝜃1

′ 𝑋 + 𝜃2
′ 𝑍), −𝜌], 

and  

(3) 

(4) 
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     𝑃(𝑦 = 0, 𝑇𝑀 = 1) = Φ[−(𝛿 + 𝛽1 + 𝛽2
′ 𝑋), 𝜂 + 𝜃1

′ 𝑋 + 𝜃2
′ 𝑍, −𝜌], 

     𝑃(𝑦 = 0, 𝑇𝑀 = 0) = Φ[−(𝛿 + 𝛽1 + 𝛽2
′ 𝑋), −(𝜂 + 𝜃1

′ 𝑋 + 𝜃2
′ 𝑍), −𝜌], 

where Φ[. ] is the cumulative bivariate normal distribution. Marginal effects are computed 

using the conditional mean function 𝐸[𝑦|𝑋, 𝑍] and taking the average of marginal effects 

of all individuals. These effects may be viewed as global effects particularly for variables 

present in the two equations.3  

Initially introduced by Maddala (1983), the recursive bivariate probit model is widely used 

in empirical studies and is applied in various disciplines of economics. See for instance 

Jones (2007), Balia and Jones (2008) and Fichera and Sutton (2011) for health economics; 

Carrasco (2001), Bryson et al. (2004) and Morris (2007) for labor economics; Evans and 

Schewab (1995), Neal (1997) and Altonji et al. (2005) for education economics and 

Deadman and MacDonald (2003) for economics and law to name a few.4 

Maddala (1983) and Greene (1998) suggest that the endogenous variable on the right-hand 

side of (1) can be ignored in the estimations. This stems from the fact that the endogenous 

nature does not affect (or is not relevant for) a full information maximum likelihood 

estimation of this recursive simultaneous model. However, this is not the case when using 

ordinary least squares as ordinary least squares rely on sample moments calculations and 

can lead to inconsistent estimates in the presence of simultaneity (Greene 2012).  

Recent studies have thoroughly investigated the identification issues related to the 

recursive bivariate probit model. Wilde (2000)'s argument for which under the multivariate 

normal distribution, exclusion restrictions are not necessarily required to achieve 

identification in the model if equations (1) and (2) contain at least one varying exogenous 

regressor has been recently rejected by most theoretical studies. See for example Mourifié 

and Méango (2011), Han and Vytlacil (2017) and Han and Lee (2019). In contrast, they 

                                                           
3 For more details regarding the derivation of the coefficients that maximize the log-likelihood function and 

the computation for marginal effects, see Greene (2012). 
4 Other contributions include Holly, Gardiol, Domenighetti, and Bisig (1998), and Daniele Fabbri, 

Monfardini, and Radice (2004). 
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demonstrate that exclusion restrictions are necessary and sufficient to identify the 

parameters of the model. Additionally, as pointed out by Li et al. (2019), exclusion 

restrictions may also improve identification in case of distributional misspecification. In 

order to take into account these issues, we deal with exclusion restrictions allowing 𝑍 to 

contain at least one exogenous variable not included in 𝑋. 

We also estimate the impact of teenage motherhood on years of education, literacy and 

labour market outcomes with a 2SLS approach as in Field and Ambrus (2008), Fletcher 

and Wolfe (2009), and Caceres-Delpiano (2012). 

The requirement for the IVs for 2SLS and the exclusion restrictions for our bivariate probit 

models are that they need to have a relationship with the likelihood of teenage motherhood, 

but no direct relationship with education or labour market outcomes. Based on the 

literature, we propose the respondent’s age of menarche as an IV/exclusion restriction for 

teenage motherhood. The literature shows consistent non-random variation in age of 

menarche based on ethnic group and socio-economic circumstances (Yermachenko and 

Dvornyk, 2014; Kelly, et al, 2017). We therefore control for non-random variation in the 

IV/exclusion restriction, we add average parental education for the community and fixed 

effects for ethnic groups to the models.  

 

Our proposed instrument has a very strong relationship with our endogenous variable, 

which is a good start. See Figure 1A in the appendix for the Kernel-weighted local 

polynomial smoothing graph comparing the relationship between the likelihood of teenage 

motherhood and how many years before 18 the girl experienced menarche. For the sake of 

transparency, we also include the kernel density graphs for the age of menarche for each 

country (Appendix Figures 1B).  

 

We aim to estimate simple reduced form models, so we add only controls for age, urban 

location, religious affiliation and ethnicity. We estimate the impact of teenage motherhood 

on three outcomes: years of education, literacy and remunerated employment. Years of 

education and remunerated employment are both self-reported. Literacy is a binary variable 
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based on a reading test, coded as a 1 in cases where the woman was assessed to find reading 

easy and 0 if she could not read at all or found it very difficult to read.  

 

In the appendix, we show the impact of teenage marriage on the same set of outcomes. As 

proposed by Field and Ambrus (2008), we use the age of menarche as an instrument for 

early marriage. 

 

3. Demographic and Health Surveys from seven developing countries 

 

This study will use eight Demographic and Health Surveys from seven countries in Sub-

Saharan Africa and Asia. The Demographic and Health Surveys (DHS) Program has been 

widely used across a range of developing countries and one of the advantages of using this 

data is that it is comparable over countries and over time. This comparability has been 

achieved via the development of standard model questionnaires (and written descriptions 

motivating why certain questions or sections have been included). These model 

questionnaires — which have been reviewed and modified in each of the six phases of the 

DHS Program — form the basis for the questionnaires that are applied in each country. 

Typically, a country is asked to adopt the model questionnaire in its entirety but can add 

questions of particular interest. However, questions in the model can be deleted if they are 

irrelevant in a particular country. 

 

DHS are nationally representative population-based surveys with large sample sizes 

(usually between 5,000 and 30,000 households). There are three core questionnaires in 

DHS surveys: a household questionnaire, a women’s questionnaire, and a men's 

questionnaire. The women questionnaire is administered to a subsample of women aged 

15 to 49 and contains questions on employment status, birth history, current and future 

contraceptive use, fertility preferences and socio-economic and marital status.  

 

Due to our reliance on the age of menarche for instrumentation, we will only include the 

DHS surveys where the age of menarche was available. We excluded surveys where we 

could not create the required controls for our models. We also excluded the later waves of 

https://dhsprogram.com/What-We-Do/Survey-Types/DHS.cfm
https://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm
https://dhsprogram.com/What-We-Do/Survey-Types/DHS-Questionnaires.cfm
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the Philippines DHSes (2013) because the questionnaire was not sufficiently similar to the 

other country surveys. This left us with eight country datasets: Cameroon 1991, Philippines 

2003, Philippines 2008, Ugandan 2000, Uzbekistan 1996, Kyrgyz Republic 1997, Ghana 

1998 and Gabon 2000. We excluded women younger than 19 because two of the key 

outcomes, teenage motherhood and completion of high school would not be fully 

determined prior to reaching the age of 19.  

 

4. Correlates of teen motherhood  

 

It is clear that teen mothers are different from their counterparts who had children later in 

their lives. Appendix Table 3 shows that the likelihood of being a teenage mother is 

significantly higher amongst those who live in urban locations (0.47 vs 0.42), reside in 

African countries (0.80 vs 0.33) or are poor (0.42 vs 0.22). Teenage mothers have parents 

with fewer years of education (6.3 vs 8.6 years).  

 

Perhaps of greater concern for this paper, we find that while women who had children early 

are significantly more likely to have ever worked (0.70 vs 0.63) there is not a significant 

difference in the likelihood of currently doing paid work (0.57 vs 0.56). Teenage mothers 

tend to have significantly fewer years of education (5.06 vs. 8.77) and lower levels of 

literacy (0.54 vs 0.80).  
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Fig 1. Local polynomial comparing the likelihood of teenage motherhood  

by local access to abortions and contraception 

  

As expected, there are a number of variables such as contraception and teen sexual activity 

that have very strong relationships with teenage motherhood as shown in Figure 1, but we 

cannot include these variables in our causal models because they are endogenous. The 

kernel-weighted local polynomial smoothing graph above shows that there is a very strong 

negative relationship between local access to contraception and teenage motherhood. Note 

that our implementation of local access to contraception is estimated by the share of women 

who say that they are currently using contraception, so it also incorporates acceptability. 

One of the difficulties is of course that this measure is reliant on the demand for 

contraception, which is derived from the demand for sex without reproductive 

consequences. Figure 1 above shows that local access to abortions does not have a similar 

gradually downward sloping negative relationship with teenage motherhood. It should also 

be noted that the area where we do see a downward sloping relationship (between 0.8 and 

1) has less than 1% of the observations.  
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Fig 2.  Local polynomial comparing the likelihood of teenage motherhood by the average years of 

sexual activity before 18 vs. average years of sexual activity before 18 and post-menarche 

 

   
Fig 3. Local polynomial comparing the likelihood of teenage motherhood   

for years of menarche before 18, for vulnerable vs. non-vulnerable subgroups   

   
Fig 4. Local polynomial comparing the likelihood of teenage motherhood   

for fertile (post-menarche) sexually active years before 18, for vulnerable vs. non-vulnerable subgroups 
 

 

Figure 2 shows that teen sexual activity has a strong relationship with teenage motherhood. 

Figure 3 and 4 suggest that teen sexual activity may intermediate many of the other 

observed relationships with teenage motherhood, including its positive relationship with 

living in an African country, Christianity and lower parental education (see Figure 3). Once 

we add teen sexual activity to the age of menarche variable (i.e. to capture sex before 18 

after menarche) there is little evidence of a residual relationship between these variables 
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and teenage motherhood (see Figure 4). Teen sexual activity is highly endogenous so we 

choose to exclude it from our core set of regression models.  

 

Our descriptive analysis also suggests that early marriage matters. Early marriage and 

childbearing both mark a transition where a child becomes a caregiver and takes up the 

responsibility for looking after her own household. These additional responsibilities will 

often interfere with further investments in your education and your career. Also, it has been 

shown that early marriage is an important enabler and predictor of early childbearing 

(World Health Organization, 2008; Mmari & Sabherwal, 2013). There are however many 

important differences too, including the required parental consent for teen marriage, and 

thus we may expect there to be separate mechanisms that determine early childbearing 

outside of marriage and early childbearing within marriage.  

 

Table 1: Reason women stopped attending school 

  Gabon Uzbekistan Kyrgyzstan 

Pregnancy 42.98 0.23 0.65 

Marriage 3.61 13.27 41.5 

Need to look after children 2.4 2.6 4.72 

Family needs help 3.03 3.38 8.96 

Could not afford school 30.51 N/A N/A 

Need to earn money 1.77 3.88 8.73 

Graduated 0.36 73.44 25.06 

Did not pass exams N/A N/A 6.06 

Did not like school 6.01 1.1 1.48 

School not accessible 1.4 1.99 0.43 

Health problems 7.94 0.11 2.41 

 

In Table 1 above we examined the most important reasons why women say they stopped 

attending school. This question was asked in three of our eight DHS surveys. Answers vary 

substantially between these three countries: in Gabon, 43% of women leave school because 

they are pregnant, while this is rarely (lower than 1%) given as a reason for leaving school 

by women in Uzbekistan and Kyrgyzstan. Conversely, 42% of women in Kyrgyzstan report 

that they left school because they marry, while represents only 13% of the reason for school 

leaving in Uzbekistan and less than 4% in Gabon.  
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Table 2: Years of education vs. marital status and motherhood at 18, by country 

  
Married at 

18, with kids 

Married at 

18, no kids 

Unmarried, 

with kids 

Unmarried, 

without 

kids 

Total 

Cameroon 2.07 2.17 5.93 5.83 3.01 

Ghana 4.44 4.8 5.01 6.08 5.24 

Gabon 5.97 6.14 7.43 8.06 6.94 

Uganda 3.13 3.42 5.1 5.44 3.95 

Kyrgyzstan 9.9 10.25 9.71 11.17 10.87 

Philippines 2008 7.13 8.21 8.32 10.61 9.73 

Philippines 2003 6.62 7.45 6.52 9.97 9.06 

Uzbekistan 9.98 10.04 10.87 10.89 10.59 

Full sample 5.16 6.65 6.71 9.64 7.92 

 

In Table 2 we explore the respective importance of teen marriage vs teen childbearing in 

our sample, by considering the average number of years of education by comparing women 

who were teen brides, but not teen moms and women who experienced the reverse, namely, 

they were teen moms, but not teen brides. In all cases, teens who were both brides and 

mothers had the lowest level of years of education, while women who were neither teen 

brides nor teen mothers had the highest years of education. Although clearly not causal, 

the intention behind the comparison of teen brides and teen mothers is to give some sense 

of the relative burden it places on education. In most cases, teen brides pay a bigger price 

than teen mothers, except in the cases of Kyrgyzstan and the 2003 Philippines survey. For 

this reason, we have supplemented our teen motherhood models with a set of models that 

also examine the impact of teen marriage on education and labour market prospects. These 

results have been placed in the appendix to not disrupt the flow of the paper. Appendix 

Table 4 shows that teenage marriage has an education impact that is a similar order of 

magnitude than that of teenage motherhood, but the effect of teenage marriage endures for 

longer because it also has a large negative impact on the labour market prospects of the 

women whereas we find no robust evidence of teenage motherhood having an impact on 

paid work.  
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5.1  Impact of early childbearing on years of education and literacy 

 

Table 3 below shows the results of the OLS, 2SLS and bivariate probit models for 

estimations of the marginal effects of teenage motherhood on years of education and 

literacy.  

 

We see that the coefficient on teenage motherhood is significant in both the OLS and the 

IV models, but smaller for OLS regressions that it is for the IV (-1.22 vs. -1.53), which 

would be aligned with the measurement error formulation of the endogeneity problem. The 

first stage for the IV is shown in Table 3: the instrument is significant and has the expected 

positive coefficient. The low p-value of 0.00 across the tests suggest that we can reject the 

hypothesis of weak instruments.  

 

The causal effect is large: teenage mothers lose a year and a half of education. Looking at 

the marginal effects of literacy, the bivariate probit model shows that teenage mothers are 

0.19 percentage points less likely to read well. Using the Wald test to consider the 

hypothesis that rho is zero, we reject the hypothesis of independence for education equation 

and the motherhood equation, confirming that concerns about endogeneity were valid 

(Chi2(1) = 62.63;  Prob > chi2 = 0.00).  We follow Guilkey and Lance (2014) in testing 

the validity of the exclusion restrictions: the exclusion restriction has a significant 

coefficient and the Wald test comparing this model with the full nested model (including 

our instrument in the second stage) reject the inclusion of age of menarche in the main 

literacy equation (Chi2(1) = 2.99; Prob > chi2 = 0.0837).5 

 

The covariates have the expected signs and are consistent across the three models: average 

parental education of the community, urban location and being Christian are associated 

with higher education and literacy. Older women are less likely to have higher education 

                                                           
5 We need to run the full nested model without weights because it will not converge with weights. Without 

the exclusion restriction, it may often be difficult to achieve convergence and this is a weakness of the 

proposed test. 
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and literacy. The country marginal effects are large and significant showing that the 

countries have different experiences.  

 

Table 4 shows the country-specific models. In line with what was suggested by the 

descriptive statistics as well as the large and significant country dummies, we find that 

there is considerable country-specific heterogeneity. The models below show that there 

appears to be a regional split, with the four Sub-Saharan African countries having low 

current levels of education and literacy and demonstrating the highest impact of teenage 

motherhood. 

 

Table 3: Impact of teenage motherhood on years of education and literacy 

  OLS  

Years of 

education 

IV Years of 

education 

Bivariate 

probit for 

literacy 

(marginal 

effects) 

Teenage motherhood -1.22*** -1.53*** -0.19*** 

Age of woman -0.06*** -0.06*** -0.004*** 

Urban 0.62*** 0.62*** 0.05*** 

Average parental education 0.54*** 0.53*** 0.03*** 

Observations 31110 31110 31110 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 

 

 

 

Table 4: First-stage regression of teenage motherhood 

  Coef. P-value 

Years of menarche before 18 0.03 0.00 

Age of woman 0.00 0.29 

Urban -0.02 0.02 

Average parental years of education for community -0.01 0.00 

    
Diagnostics Score P-value 

Partial R-squared of excluded instruments 0.0185 0.00 

Cragg-Donald N*minEval stat.                               587.66 0.00 

Anderson canon. corr. likelihood ratio stat 582.18 0.00 

    
Number of observations 31110  
Number of clusters 385   
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5.2  Impact of early childbearing on paid work 

Table 5 shows the marginal effects of the bivariate probit model for paid work. Teenage 

motherhood has no causal impact on paid work, but we find a significant coefficient on 

literacy and years of education, suggesting that the impact of teenage motherhood on paid 

employment, works via this channel. The Wald test fails to reject the hypothesis of 

independence of the two equations. For the sake of consistency and to err on the safe side, 

we retain the bivariate specification when we run the country-specific equations. We test 

the validity of the exclusion restrictions and find that the exclusion restriction has a 

significant coefficient. We run a Wald test on a full nested model including the instrument 

in the paid work equation and the inclusion of the instrument in the main paid work 

equation is rejected (Chi2(1) = 4.63; Prob > chi2 =  0.03).   

 

The country-specific regressions on paid work in Table 6 reveal patterns that are in many 

ways similar to the country-specific models of years of education and literacy discussed 

earlier. Again, there appears to be a divide between the African countries and the other 

countries that are more advanced with higher levels of secondary education. The only 

negative and significant marginal effects on paid work are for two Asian countries, the 

Philippines and Uzbekistan.  

Table 5: Impact of teenage motherhood on paid work (marginal effects) 

  (1) (2) (3) 

Teenage motherhood -0.05 0.07 0.02 

Urban 0.01*** 0.01*** 0.01*** 

Age of woman 0.05*** 0.03*** 0.05*** 

Years of education  0.02***  

Literacy   0.09*** 

Observations 31110 31110 31110 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 
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Table 6: Impact of teenage motherhood on years of education, literacy and paid work across seven countries 

 Cameroon Ghana Gabon Uganda Sub-Saharan 

Africa  

Philippines Uzbekistan Kyrgyzstan 

Teenage motherhood 

marginal effects for years of 

education 

-4.36*** -2.77*** -1.30 -5.51*** -3.87*** 7.30*** 4.30** 11.70 

Teenage motherhood 

marginal effects for literacy 

-0.245*** -0.23*** -0.35*** -0.40*** -0.35*** 0.06 -0.29 No 

convergence 

Teenage motherhood 

marginal effects  on paid 

work 

0.03 0.02 0.08 -0.04 -0.03 -0.29*** -0.10 -0.56*** 

         

Descriptive statistics for cross-country comparison of context 

Average years of education 3.20 5.23 6.91 4.00 4.94 9.38 10.59 10.89 

Average level of literacy  0.30 0.45 0.76 0.45 0.51 0.91 0.94 0.96 

         

Observations  1950 2825 3035 3680 11491 14817 2482 2319 

Notes: All models include fixed effects for religious affiliation and ethnic group membership, * p<0.10  ** p<0.05  *** <0.01 
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6. Is teenage motherhood a heavier burden for vulnerable women? 

Our concerns about vulnerability and intersectionality prompt us to consider whether 

teenage pregnancy may have a larger effect on vulnerable subgroups where the average 

parental education is below secondary school. We also consider whether our results vary 

by age cohort, comparing women 25 to 34 with women aged 35 to 49. 

When examining the relative burden of teenage motherhood, it is important to take account 

of the age at which the first birth occurred because otherwise, we could be concerned that 

we are not comparing like with like; that our evidence of a larger impact of teenage 

motherhood for vulnerable subgroups may merely be due to a greater share of women with 

very early childbearing. We would expect a greater adverse impact when a girl’s childhood 

is truncated at the age of 14 than when it happens at 17. A 17-year old would be more 

mature and closer to school completion. Indeed, Ardington et al (2014) show that in rural 

South Africa, teenage mothers who have their first child very early face an increased risk 

of school drop-out (cf. other teenage mothers). In the analysis below we, therefore, take 

account of such differences and consider the impact of the years of teenage motherhood on 

education, literacy and paid work. The models are identical to those in section 8 and 9, 

apart from the discussed change in how we define our variable of interest and the focus on 

the heterogeneity of effects between subsamples. The paid work models include controls 

for both education and literacy.   

Table 7 below shows that the marginal effects of an extra year of teenage motherhood are 

larger for more vulnerable groups – across all three outcomes. We also see that an 

additional year of teenage motherhood has a larger marginal effect on education and 

literacy for mothers aged 25 to 34 cf. the older cohort. By contrast, we find a positive and 

significant effect of an additional year of teen motherhood on the likelihood of doing paid 

work. It is concerning that marginal effects of an additional year of teenage motherhood 

on educational attainment is large, positive and significant for the less vulnerable subgroup 

and for the older cohort. 
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Table 7: Impact of years of teenage motherhood, 

comparing vulnerable groups and age cohorts 

  Education Literacy Paid work 

Full sample -0.02 -0.06*** 0.02 

(-0.22) (-6.26) (1.50) 

More vulnerable -0.39*** -0.06*** 0.01 

(-4.81) (-5.62) (1.02) 

Less vulnerable 0.62*** -0.03** 0.02 

(3.23) (-2.04) (0.92) 

Younger than 35 -0.30*** -0.07*** 0.05** 

(-2.83) (-5.57) (2.55) 

Older than 35 0.34** -0.04*** -0.001 

(2.53) (-2.84) (-0.07) 

 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 

 

7. Assessing robustness of identification strategy 

Exogeneity assumptions are not directly testable and motivated by a combination of 

analytical arguments and the absence of any empirical evidence showing a relationship or 

a pathway whereby the instrument may be correlated to the unobserved errors.  

 

We know that while the age of menarche is largely determined by genetic factors, it is also 

influenced by social and environmental factors that determine body size, nutrition and 

stress. We have motivated our model identification strategy based on studies that show that 

ethnicity and social disadvantage capture the most prominent social-environmental 

variations in age of menarche that will also influence teenage motherhood.  However, this 

may not be convincing to all readers and we, therefore, examine the robustness of our 

findings with two sets of further checks.  

 

We consider how whether our marginal effects estimates change when we add a set of 

health indicators that reflect long-term differences in body size, nutrition, stress and health. 

Additionally, we will also employ approaches proposed by Conley et al (2012) and Nevo 
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and Rosen (2012) to examine how our estimates are affected when we relax the assumption 

of perfect exogeneity. 

 

7.1 Robustness checks with health indicators 

 

We test the robustness of our model by adding additional controls for social and 

environmental influences on the age of menarche. There is evidence that age of menarche 

is affected by body size, nutrition, stress and health (see among others Kaplowitz et al. 

2001, Opare-Addo et al. 2012 and Pierce et al. 2012) and that health indicators can be 

reflective of long-term differences in body size, nutrition, health and stress levels. These 

rationale is thus that by adding health indicators we capture some of the variations in stress 

levels, nutrition, health and body size that existed when the respondent was a young girl, 

and in this way, through adding additional controls for social and environmental influences 

on age of menarche, improve the strength of the exogeneity assumption.  

 

We have information on current weight and height for five countries in our sample: Gabon, 

Ghana, Kyrgyzstan, Uganda and Uzbekistan. We have information on haemoglobin and 

anaemia for three countries in our sample: Kyrgyzstan, Uganda and Uzbekistan. Appendix 

Tables 5 to 11 show that our results are robust to the inclusion of these variables. Similarly, 

when examining the case of paid work, the marginal effect sizes do not change substantially 

when nutritional variables are included in the regressions, but the effect does become 

marginally significant.  

 

7.2 Relaxing assumption of perfect exogeneity 

 

We also examine the impact of relaxing the assumption of perfect exogeneity, employing 

strategies proposed by Conley et al (2012) and Nevo and Rosen (2008) to estimate 

alternative upper and lower bounds for estimates. The reliance on assumptions about the 

way in which and the extent to which the instrument may deviate from exogeneity is a 

weakness of both these approaches, but it is encouraging that simulation tests show that 

these approaches are reliable and perform well (Clarke & Matta, 2018).  
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These strategies have been designed for use with traditional IV models, so we revert to our 

years of teenage motherhood model specification – introduced in section 6– to consider the 

robustness of our instruments in the literacy regressions. The other two outcomes are not 

significant for the years of teenage motherhood specification so we do not include them in 

these tests. We follow Sunder (2016) in employing Conley et al. (2012)'s Union of 

Confidence Intervals approach. The key parameter is Ɣ, which captures the coefficient on 

the instrument Z in the second stage equation. The IV specification normally requires that 

we assume that Ɣ=0, thus the value of Ɣ reflects the extent to which the exogeneity 

assumption is violated. In our robustness checks with the Conley et al (2012) algorithm we 

consider the extent to which we can relax the exogeneity assumption whilst preserving an 

upper bound estimates that lies below.  In section 10 we saw that for the full sample the 

initial confidence intervals for the marginal effects of the years of teenage motherhood 

marginal effect lie between the lower bound of -0.07 and the upper bound of -0.04. We 

find that the confidence interval stays negative for Ɣ of 0.005 and below.  

 

An alternative approach, proposed by Nevo and Rosen (2012), replaces the instrument 

validity assumption with two assumptions: i) that the correlation of the instrument and the 

unobservable error term is in the same direction as that between the endogenous variable 

and the error term and that the instrument is less endogenous than the instrumented 

endogenous variable. Because the correlation between the endogenous variable and our IV 

is positive, only upper bound confidence intervals are estimated under the default 

assumptions. The imperfect IV upper bound coincides with the initial upper bound. We 

also relax the assumption that the correlation is in the same direction, which yields a lower 

bound estimate of -0.02.  

 

 

 

8. Conclusion 
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The level of teenage motherhood varies across countries but is high, with 25% of 

respondents reporting that they had their first child before the age of 19. Furthermore, our 

work shows that early childbearing has a significant and sizeable impact on years of 

education and literacy and via this avenue plausibly also on labour market prospects, which 

may contribute to a gendered poverty trap. These effects may work against programmes to 

promote gender equity in schooling attendance, attainment and outcomes. Ensuring safe 

and affordable access and to contraception and raising awareness to raise the levels of 

social acceptability of contraception amongst sexually active teenagers would be an 

important first step, but a broader set of policies and reforms would be required to respond 

to this problem. 

 

Appropriate policy solutions would vary across countries. The findings hold for the pooled 

sample of three Asian and four African countries, as expected, we also find considerable 

differences by country in how early childbearing affects the lives of women. The divide in 

the experiences of the African countries and the non-African countries may be because of 

the changing constraints as the economy of a country advances, following a curve where 

initially restrictive social norms may be so binding that early childbearing makes little 

discernible difference to the limited options available to females. Then, as a society 

develops and becomes more open towards female education, the impact of teenage 

pregnancies may start to show in educational attainment. In the last phase, society would 

prioritise female education sufficiently to create effective support mechanisms and 

solutions to enable females to study while having a young baby. At this stage, the 

observable effect of teenage motherhood on education may again be small or negligible 

but for entirely different reasons than in the earlier development stages. 

On another point, the analysis demonstrates the usefulness of including the age of 

menarche in household surveys. Sommer (2013) has shown that very few household 

surveys include the age of menarche in their questionnaires and has argued that given the 

public health importance of this variable and the clear evidence of its credibility and 

reliability, more surveys should include it.  
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Appendix Figure 1A: Local polynomial for years pre-18 menarche and  

likelihood of becoming a teenage mom 
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Appendix Figures 1B: Kernel density graphs for age of menarche, 

full sample and countries 

  

Age of menarche, full sample Age of menarche, Cameroon 

  
Age of menarche, Gabon Age of menarche, Ghana 

  
Age of menarche, Uganda Age of menarche, Philippines 

  
Age of menarche, Kyrgyzstan Age of menarche, Uzbekistan 

0
2

0
0
0

4
0

0
0

6
0

0
0

8
0

0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
1

0
0

2
0

0
3

0
0

4
0
0

5
0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate
0

2
0
0

4
0
0

6
0
0

8
0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
2

0
0

4
0

0
6

0
0

8
0
0

1
0

0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
2

0
0

4
0
0

6
0
0

8
0
0

1
0

0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
1

0
0
0

2
0

0
0

3
0

0
0

4
0

0
0

D
e

n
s
it
y

5 10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
2

0
0

4
0
0

6
0
0

8
0
0

D
e

n
s
it
y

10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate

0
2

0
0

4
0
0

6
0
0

8
0
0

1
0

0
0

D
e

n
s
it
y

10 15 20 25
menstrualageclean

kernel = gaussian, bandwidth = 0.4000

Kernel density estimate



40 

 

Appendix Table 1:  Means and proportions for key variables 

  Mean Min Max 

Teenage motherhood 0.25 0.00 1.00 

Years of education 8.03 0.00 15.00 

Literacy 0.77 0.00 1.00 

Paid work 0.53 0.00 1.00 

Works currently 0.63 0.00 1.00 

Works currently - excluding work for family 0.54 0.00 1.00 

Age of woman 35.70 25.00 49.00 

Urban 0.46 0.00 1.00 

Average parental years of education in 

community 7.94 0.00 17.00 

Number of household members 6.28 1.00 48.00 

Male household head 0.81 0.00 1.00 

Number of children born 4.06 1.00 18.00 

Age at first marriage 19.96 8.00 40.00 

Years of fertility prior to 18 (menarche) 4.05 0.00 8.00 

Years of sex after menarche and before 18 0.96 0.00 8.00 

Average years of sex before 18 1.14 0.00 2.59 

Access to abortion 0.28 0.00 1.00 

Access to contraception 0.32 0.00 0.86 
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Appendix Table 2:  Means and proportions for key list of variables for seven countries 

  Cameroon Uganda Ghana Gabon Phillippines Uzbekistan Krygzstan 

Teenage motherhood 0.52 0.50 0.34 0.56 0.15 0.07 0.07 

Years of education 3.20 4.00 5.23 6.91 9.38 10.59 10.89 

Literacy 0.30 0.45 0.45 0.76 0.91 0.94 0.96 

Paid work 0.56 0.56 0.82 0.49 0.47 0.54 0.55 

Works currently 0.71 0.83 0.89 0.58 0.55 0.58 0.56 

Works currently - excluding work for 

family 0.58 0.64 0.82 0.57 0.45 0.57 0.48 

Age of woman 33.92 34.10 35.49 34.79 36.56 35.22 35.78 

Urban 0.40 0.14 0.33 0.77 0.53 0.39 0.34 

Average parental education in community 3.74 5.68 6.36 7.34 8.44 10.81 10.55 

Catholic 0.34 0.42 0.14 0.57 0.80 0.00 0.00 

Protestant 0.27 0.41 0.62 0.28 0.05 0.05 0.11 

Muslim 0.24 0.11 0.11 0.05 0.05 0.94 0.86 

Other 0.00 0.06 0.06 0.02 0.10 0.00 0.00 

No religion 0.15 0.00 0.08 0.08 0.00 0.01 0.03 

Number of household members 8.97 6.65 5.30 8.22 5.82 6.14 5.80 

Male household head 0.87 0.71 0.61 0.70 0.89 0.82 0.78 

Average years of parental education in 

community 3.74 5.68 6.36 7.34 8.44 10.81 10.55 

Number of children born 5.17 5.51 4.22 4.51 3.62 3.68 3.57 

Age at first marriage 16.49 17.49 18.81 19.34 21.25 19.82 20.19 

yrsmenarchebefore18 3.99 3.59 2.90 4.02 4.55 3.77 3.37 

Years of sex after menarche and before 18 2.59 1.97 1.36 2.37 0.45 0.25 0.17 

Average years of sex before 18 1.53 1.62 1.48 1.61 0.97 0.72 0.81 

Access to abortion 0.31 0.24 0.24 0.38 0.22 0.31 0.56 

Access to contraception 0.06 0.21 0.15 0.17 0.37 0.56 0.52 

Observations 1546 3404 2782 2716 14617 2476 2300 
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Appendix Table 4: Examining the impact of teen marriage on  

years of education, literacy and paid work 

 

OLS years of 

education 

IV years of 

education 

Bivariate probit 

literacy 

Bivariate probit 

paid work 

Teen bride -1.48*** -2.29*** -0.21*** -0.29*** 

Age of woman -0.05*** -0.05*** -0.004*** 0.008*** 

Urban 0.56*** 0.52*** 0.05*** 0.02* 

Average parental 

education in community 0.52*** 0.51*** 

 

0.03*** 

 

Observations 31110 31110 31110 31110 

Notes: All models include fixed effects for religious affiliation, country and ethnic group membership, * p<0.10  

** p<0.05  *** <0.01 

 

Appendix Table 3: Comparing characteristics and outcomes  

for teenage mothers and other mothers 

 

Other 

mother 

Teenage 

mother P-value 

Years of education 8.77 5.06 0.00 

Literacy 0.80 0.54 0.00 

Work 0.63 0.70 0.00 

Paid work 0.56 0.57 0.73 

Poverty 0.22 0.43 0.00 

Average parental education for community 8.56 6.28 0.00 

Share of husbands in community who supports family 

planning 0.69 0.44 0.00 

Age of marriage 20.76 16.38 0.00 

Years before 18 (menarche) 3.85 4.35 0.00 

Muslim 0.34 0.16 0.00 

Urban 0.47 0.42 0.00 

Live in an African country 0.33 0.80 0.00 

    



43 

 

Appendix Table 5: Robustness checks for impact of teenage motherhood  

on years of education and literacy 

  OLS  

Years of 

education 

IV Years of 

education 

Bivariate probit 

for literacy 

Teenage motherhood -1.18*** -3.23*** -0.19*** 

Age of woman -0.03*** -0.03*** -0.004*** 

Urban 0.66*** 0.59*** 0.06*** 

Average parental education 0.62*** 0.58*** 0.03*** 

Weight  0.02*** 0.02*** 0.002*** 

Height 0.02*** 0.01** -0.0001 

Observations 11377 11377 11377 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 

 

 

 

Appendix Table 6: Robustness check: First-stage regression of Teenage Motherhood 

  

  Coef. P-value 

Years of menarche before 18 0.03 0.00 

Age of woman -0.0001 0.84 

Urban -0.02 0.00 

Average parental years of education for community -0.03 0.00 

Weight  0.001 0.00 

Height  -0.002 0.00 

   
Diagnostics Score P-value 

Partial R-squared of excluded instruments   
Cragg-Donald N*minEval stat.                               218.76 0.00 

Anderson canon. corr. likelihood ratio stat 98.50 0.00 

    
Number of observations 11377  
Number of clusters 257   
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Appendix Table 7: Robustness checks: Impact of teenage motherhood on years of 

education and literacy 

  OLS  

Years of 

education 

IV Years of 

education 

Bivariate probit 

for literacy 

Teenage motherhood -1.20*** -2.98*** -0.15*** 

Age of woman -0.02*** -0.02*** -0.002*** 

Urban 0.45*** 0.41*** 0.06*** 

Average parental education 0.76*** 0.71*** 0.03*** 

Weight  0.01*** 0.01*** 0.002*** 

Height 0.02*** 0.01** -0.0004 

Haemoglobin  0.02 0.03 0.0002 

Observations 7988 7988 7988 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 

 

 

Appendix Table 8: Robustness checks - First-stage regression of teenage motherhood 

  

  Coef. P-value 

Years of menarche before 18 0.02 0.00 

Age of woman 0.005 0.49 

Urban -0.02 0.02 

Average parental years of education for community -0.03 0.00 

Weight  0.001 0.00 

Height  -0.002 0.01 

Haemoglobin  0.003 0.20 

   
Diagnostics Score P-value 

Partial R-squared of excluded instruments   
Cragg-Donald N*minEval stat.                               90.84 0.00 

Anderson canon. corr. likelihood ratio stat 66.04 0.00 

    
Number of observations 7988  
Number of clusters 208   
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Appendix Table 9: Robustness checks - Impact of teenage motherhood  

on years of education and literacy 

 

  OLS  

Years of 

education 

IV Years of 

education 

Bivariate probit 

for literacy 

Teenage motherhood -1.20*** -3.09*** -0.16*** 

Age of woman -0.02*** -0.02*** -0.003*** 

Urban 0.47*** 0.44*** 0.06*** 

Average parental education 0.76*** 0.71*** 0.03*** 

BMI 0.03*** 0.04*** 0.005*** 

Anaemia -0.08 -0.10 0.005 

Observations 7988 7988 7988 

Notes: All models include fixed effects for religious affiliation, country and ethnic group 

membership, * p<0.10  ** p<0.05  *** <0.01 

 

 

Appendix Table 10: Robustness checks  

First-stage regression of teenage motherhood  

  Coef. P-value 

Years of menarche before 18 0.02 0.00 

Age of woman 0.0004 0.51 

Urban -0.03 0.04 

Average parental years of education for community -0.03 0.00 

BMI 0.003 0.00 

Anaemia -0.01 0.28 

   
Diagnostics Score P-value 

Partial R-squared of excluded instruments   
Cragg-Donald N*minEval stat.                               71.73 0.00 

Anderson canon. corr. likelihood ratio stat 51.91 0.00 

    
Number of observations 7988  
Number of clusters 208   
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Appendix Table 11: Robustness checks - Impact of teenage motherhood paid work 

 

Bivariate probit 

paid work 

Bivariate probit 

paid work 

Bivariate probit 

paid work 

Bivariate probit 

paid work 

Teenage motherhood -0.17** 0.11 -0.12* 0.04 

Age of woman 0.007*** 0.008*** 0.007*** 0.008*** 

Urban 0.04* 0.02 0.04** 0.02 

Woman education  - 0.02*** - 0.02*** 

Weight  0.001* 0.0003 - - 

Height  -0.002 -0.002 - - 

Haemoglobin   0.0006 -0.001 - - 

BMI - - 0.003*** 0.002 

Observations 7988 7988 11377 11377 

Notes: All models include fixed effects for religious affiliation, country and ethnic group membership  

* p<0.10 ** p<0.05 *** p<0.01 

 

 

 

 

 

 

 


